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301pHUK MICTUTh TE€3H JIONIOB1/ICH HAyKOBIIIB BUIIIMX HABUAJILHUX 3aKJIaiB Y KpaiHH Ta
IHIIMX KpaiH, MiAMPUEMCTB TPAHCIOPTHOI Ta MAITMHOOY/IIBHOT rajiy3ed 3a 4oTUpbMa
HaOpsMKaMH:  PO3BUTOK  IHTEJIIEKTYAIbHMX  TEXHOJOTIH  OpH  YIpaBiIiHHI
TPAHCHOPTHUMH CUCTEMAMU; TPAHCIIOPTHI CUCTEMHU Ta JIOTICTHKA; 1HTEJIEKTYaJIbHE
IIPOEKTYBAHHS Ta CEPBIC HA TPAHCHOPTI; (PYHKIIOHAJIbHI MaTepiaiy Ta TEXHOJIOTI Npu
BUT'OTOBJICHHI Ta B1JIHOBJIEHHI J€TaJIE TPAHCIOPTHOTO IPU3HAYEHHSI.
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— IIPOCTOTA CTBOPEHHSI, 1OIaBaHHS Ta BUKOPUCTAHHSI.

Henonikom yar-60Ta € 0OOMEXKEHICTh, IO HE J03BOJsSE (GOpMyBaTH BIATOBIAI 032
BU3HAYEHUM QJITOPUTMOM.

[HTENMeKTYami3allis npolecy BUSBICHHS HECIIPABHOCTI 3a JOMIOMOTOI0 3aCTOCYBAHHS
4yaT-00Ta, IO MpalIE HAa OCHOBI PO3pPOOJICHOrO AJFOPUTMY Ta MIATPUMYE J1aJIOT,
J03BOJIUTH CYTTEBO 3MEHIIIMTH Yac MOIITYKY BIIMOB Ta, K HACJIJIOK, OTPHMaTH 3HAYHUHT
€KOHOMIYHUM €(EeKT.
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CTPYKTYPA TA ®YHKIII BY3JIIB IEPAPXIYHOI HEUITKOI MOJEJII
KEPYBAHHS

THE STRUCTURE AND NODE FUNCTIONS OF THE HIERARCHICAL
FUZZY MODEL OF CONTROL

H.M. Jlazapesa

Ykpaincoxuii 0epoicasnuii ynisepcumem 3aniznuyno2o mparcnopmy (m. Xapxis)

N.M. Lazarieva
Ukrainian State University of Railway Transport (Kharkiv)

The structure of a multilayer neural network for implementing the main elements and
functions of a fuzzy control system is shown. This model is based on the application of
classical fuzzy reasoning algorithms [1, 2]. The hierarchical model has 10 layers with
nodes and connections, shown in Figure 1. The selection of specific parameter options,
such as: network layers, layer components and connections are determined by the
functional correspondence to the algorithm that implements fuzzy output.
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Fig. 1. The structure of the hierarchical fuzzy model

The input of layer L1 nodes is input numerical and linguistic variables in the form of
a vector X=(X, Xo,..., Xn). The layer L10 node is an output node that represents the control
output variable z. The layer L1 and L6 nodes are term nodes that act as membership
functions. They represent the terms of the corresponding input linguistic variables. The
membership functions used are configured by three parameters.
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Each node in layer L2 and layer L7 is a fuzzy logic rule node. All nodes in layer L4
and layer L9 create a fuzzy rule base. Layer L5 nodes implement the fuzzy inference
mechanism.

The fuzzy logic implemented by the adaptive system based on the neural network
provides parameter adaptation to achieve a given control quality due to the ability to learn.
The back propagation algorithm can be used to tune the input/output membership
functions.

The application of adaptation does not require knowledge of the initial fuzzy terms of
the membership function and the exact rules of fuzzy logic, which is an advantage when
constructing control systems under conditions of incomplete certainty regarding the
parameters of the control object.
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MANAGEMENT (TTR)
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CyvacHu# TiaXia 10 BUKOPUCTAHHS 1 YIIPABIiHHS MPOIYCKHOIO CIIPOMOYKHICTIO Ha
3a3HUII, AKUM OyB CTBOPEHUN Y MUHYJIOMY CTOPid4l HE MOKE€ BIJIMOBIIATH TOTOYHUM
notpedbam 3ami3HMYHOI Taiy3i. Tomy BHUBYEHHsA 1 po3poOKa HOBUX MIIXOIIB JO
YIPaBIiHHSA BUKOPUCTAHHIM MPOIMYCKHOI CIPOMOXHOCTI Ha 3aTI3HUIN 3aJUIIAE€THCA
aKTyaJIbHUM TUTaHHSIM. J1JI TOKpaIeHHs: BUKOPUCTAHHS MIPOITYCKHOI CIIPOMOYKHOCTI Ha
YKp3amni3Hulli, OIITHHO BUBYATH JOCBIJ 1 pO3pOOKH 1HIIUX KpaiH, SKi TAKOXK MPALIOIOTh
HaJ[ MUTAaHHSIM YAOCKOHAJICHHS YIPABIIHHS MPOIYCKHOIO CIIPOMOKHICTIO Ha 3aJI13HHIII.
Opniei 3 Takux cucteM € Timetable Redesign for Smart Capacity Management(TTR).
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